Distribution of phosphorylated microtubule-associated protein 1B during neurite outgrowth in PC12 cells.
The functional significance of microtubule-associated protein 1B (MAP1B) phosphorylation during neuronal differentiation is unknown. In the present study we examined the hypothesis that the phosphorylation of MAP1B is required for neurite outgrowth. We reasoned that if MAP1B phosphorylation was important for neurite outgrowth then the intracellular distribution of phosphorylated MAP1B might exist as a discrete subset of the pattern for total MAP1B. We utilized a monoclonal antibody (mAb 7-1.1) that specifically recognizes a phosphorylated epitope on MAP1B and a polyclonal antiserum that recognizes all MAP1B protein to compare the distributions of phosphorylated and total MAP1B during neurite outgrowth. Phosphorylated MAP1B progressively accumulated in both the soluble and cytoskeletal fractions of differentiating cells. Similar proportions of total and phosphorylated MAP1B were associated with the cytoskeletons of differentiating PC12 cells. Within individual cells, phosphorylated MAP1B, in comparison with total MAP1B, was not limited to a particular intracellular domain. Phosphorylated MAP1B was present in both neurites and cell bodies. It was associated with fibrillar microtubules in neurites and growth cones, but it appeared nonfibrillar within cell bodies. In some cells that differentiated rapidly, there was little phosphorylated MAP1B in the early neurites despite the presence of extensive microtubules. In addition, although phosphorylated MAP1B increased in populations of mature PC12 cell cultures, increases in phosphorylated MAP1B did not always correlate with neurite outgrowth in individual cells. These results suggest that the phosphorylated isoform of MAP1B recognized by mAb 7-1.1 may not be required for neurite outgrowth.